Mitochondrial development and the influence of its dysfunction during rat adipocyte differentiation.
Mitochondrial biogenesis is inherent to adipocyte differentiation. Mitochondrial dysfunction leads to abnormal lipid accumulation or the deterioration of the differentiation process. The aim of this study is to investigate the mitochondrial development during the differentiation of rat primary adipocytes and the effect of mitochondrial dysfunction on this process. We found, for the first time, that the number of mitochondria markedly increased during adipocyte differentiation by transmission electron microscopy. By immunofluorescence staining that the protein content of Cyt c increased in differentiated adipocyte in comparison with preadipocyte. The mRNA expression levels of mitochondrial gene including cytochromes c (Cyt c), malate dehydrogenases (MDH), and peroxisome proliferator activated receptor (PPAR) gamma coactivator-1beta (PGC-1beta) significantly increased along with the proceeding of adipocyte differentiation. The damage to mitochondrial respiratory chain function by rotenone caused significant decrease in gene expressions including mitochondrial MDH and PGC-1beta, and PPARgamma, CAAT/enhancer binding protein alpha (C/EBPalpha) and sterol regulatory element binding protein-1c (SREBP-1c), which are known as transcription factors of differentiation, and differentiation marker gene named fatty acid synthetase. Moreover, an apparent decrease was found in the synthesis of triglyceride and ATP due to the damage to mitochondria by rotenone. Based on the above results, our present study revealed that the density and oxidative capacity of mitochondrial markedly increased during primary adipocyte differentiation, and on the other hand, we suggested that mitochondria dysfunction might inhibit the differentiation process.